The therapeutic results in acute myocardial infarction for two periods hnmediately preceding (pre-CCU) and after (post-CCU) establishment of a coronary care unit were compared. One hundred cases of proved myocardial infarction were selected at random from each time period. The coronary care unit reduced gross mortality from 33 percent (pre-CCU) to 16 percent (post-CCU). The reduction in mortality was most striking in the inferolateral infarct, 33 percent to 11 percent. Anteroseptal infarction mortality was reduced from 33 percent to 21 percent. The major reduction in mortality in the post-CCU series occurred in the first six days. The arrhythmias observed more frequently in the post-CCU series were venticular etopic beats, ventricular tachycardia, and complete heart block. Other arrhythmias were noted with equal frequency in both series. Sinus tachycardia and supraventicular tachycardias were associated with a high mortality rate in both groups. Ventricular tachycardia had a better prognosis than sinus tachycardia in the monitored series. In both groups, arrhythmias presenting after the first 72 hours were associated with a higher mortality.
he treatment of myocardial infarction has unTdergone radical change since the concept of continuous coronary care was developed.' This report describes the effectiveness and the problems of intensive coronary care in a 550-bed community hospital, which admits approximately 300 patients with acute myocardial infarctions annually.
. 4 coronary care unit at Mt. Sinai Hospital was established in October, 1967. The unit has 16 beds in eight rooms. Eight of these beds (four rooms) are equipped for continuor~s monitoring. A defibrillator is located between each pair of beds. The remaining eight beds accommodate early convalescent patients who are not monitored except when the acute beds are full. Monitoring on the convalescent side is done with portable equipment.
One physician and at least two registered nurses are 0 . I'l~is str~dy was sup rted by the Eva and Irving Hexter (:;~rtliopul~~lonary ~a g r a t o r y , Cleveland.
on duty constantly. All personnel are trained in resuscitation, defibrillation, and the administration of antiarrhythmic drugs. All patients with suspected acute myocardial infarction are monitoretl for at least three clays. At~dio and visual alarm systems noti& the staff of major changes in heart rate. The patients admitted to the coronary care unit include any person whom a physician believes may have had an acute myocardial infarction. The number of proved myocardial infarctions has been 39 percent of total admissions to the unit. Transfer off the unit is at the discretion of the physician in charge of the unit. The average length of stay in the unit has been one week. All patients admitted were placed on a liquid diet for the first 48 hours and given nasal oxygen. An intravenous drip is kept open while the patient is being continuously monitored.
During the first eight months of operation, 200 patients with proved acute myocartlial infarctions were acln~itted to the unit. From this poc~p, 100 cases were selected at random and compared with 100 randomly selected cases of pro\t,tl ~n);oc;~rtlial infarction, which werc-admitted to the hospital in the 18 months prior to the establishment The following criteria were established for the selection of cases: All patients had a clinical history of chest pain consistent with acute myocardial infarction. All cases had changes in the electrocardiogram that were diagnostic or suggestive of acute myocardial infarction. Infarcts were grossly classified into two categories on the basis of electrocardiographic changes-anterior-septa1 and inferiorlateral. When electrocardiographic changes were diagnostic of acute myocardial infarction, no further criteria were necessary for admission into the study. When changes in the electrocardiogram were not completely diagnostic, specific serum enzyme changes were evaluated. Cases accepted as proved myocardial infarction had at least two of these serum enzyme measurements which rose above the upper limits of normal and where the highest level measured was at least twice the lowest level measured. Upper limits of normal in our laboratory for serum enzymes were SGOT, 40: SGPT, 40; LDH, 450; and CPK, 30. It should be noted that these criteria eliminate some patients with a positive clinical history and laboratory changes of lesser magnitude. The 200 cases to be described, therefore, represent a selected group of clinically obvious and potentially more serious episotles of myocardial infarction.
RESULTS

Populations
The two populations studied were similar in most respects. A comparison of these populations designated pre-CCU and post-CCU is presented in Tables 1 and 2. Differences observed in both tables were analysed by the chi-square test. No significant differences were found for any variable. However, it is noted that the pre-CCU group had a higher incidence of previous myocardial infarction, diabetes and hypertension.
Surrjirjal and hlor-tality
The coronary care unit halved mortality from acute myocardial infarction. The pre-CCU mor- tality was 33 percent and the post-CCU mortality, which includes all deaths prior to hospital discharge, whether occurring in the coronary care unit or not, fell to 16 percent ( Table 3 ). The effectiveness of a coronary care unit in preventing mortality from myocardial infarction was noted to relate to the area of infarction involved. In the pre-CCU series, mortality was equal in both anterior-septa1 and inferior-lateral infarction. In the post-CCU series, mortality in the anterior-septa1 myocardial infarctions was reduced from 33 percent to 21 percent ( P < .lo) and in the inferior-lateral infarctions, the mortality was reduced from 33 percent to 11 percent ( P < .02). The post-CCU differences reflect the fact that anterior-septa1 myocardial infarctions were more frequently associated with the syndrome of pump failure. Table 4 shows the survival and mortality figures for three periods of time. The pre-CCU series shows a markedly increased mortality in the first six days after admission. When these figures are compared with mortality in the post-CCU series, it can be seen that the death rate after the first week of hospitalization was similar in both groups. The late deaths in both series were associated with cases of intractable heart failure and hypotension that survived the acute insult, but eventually succumbed. Analysis of arrhythmias diagnosed before and after the establishment of the coronary care unit is revealing. Tables 5 and 6 present the total number of arrhythmias found in each group of patients and relate them to survival. Many patients listed in Tables 5 and 6 had more than one arrhythmia recorded, and many of the deaths were preceded by more than one arrhythmia.
The arrhythmias of Table 5 show rhythms observed with approximately the same frequency in the coronary care unit as compared to the pre-CCU era. Arrhythmias such as sinus tachycardia, sinus bradycardia, first and second degree AV block, and supraventricular tachycardias, flutter and fibrillation were found with equal frequency before and after the establishment of the coronary care unit. Arrhythmias noted with higher frequency in the coronary care unit are noted in Table 6 . These arrhythmias-complete heart block, ventricular premature beats, and ventricular tachycardia, in the coronary care unit. The prompt treatment of arrhythmias such as atrial fibrillation, either by digitalization or countershock, reduced associated mortality sigdlcantly from 60 percent to 12.5 percent. Table 7 presents an analysis of mortality associated with arrhythmias in relation to time. It shows the increased observation of arrhythmias in the monitored unit and the increased arrhythmias in nonsurvivors. Table 7 , in particular, shows the increased survival of patients with arrhythmias during the first three days of observation in the coronary care unit, but after this period, the presence of persistent and recurrent arrhythmias is associated with a high mortality rate regardless of whether or not the patient is monitored. Arrhythmias occurring after 72 hours were often associated with persistent hypotension, congestive failure, and episodes of extensive myocardial damage. Note that from day 4 to day 21 the association of death with arrhythmia is equal in both groups. the harbingers of sudden death-were recorded COMPLICATIONS -far more frequently in the monitored series.
Complications other than arrhythmias were clasand confirm the gravity sified as shock, congestive heart failure, and cardiac certain arrhythmias, aside from ventricular fibrillaarrest ( Table 8) . mese frequently overlapped, tion. The presence of sinus tachycardia, supravenshock was defined by clinical appearance, hypotentricular tachycardia and third degree AV block sion and oliguria or anuria unresponsive to diuretics. were associated with a mortality of approximately When this triad was present, survival was rare.
50 percent. Ventricular tachycardia on the other Cardiac arrest was defined as an event characterhand, had a relatively low incidence of mortality ized by sudden total cessation of circulation in which the diagnosis of ventricular fibrillation was not clearly established. Cardiac arrest may be an empiric term, particularly in the retrospective series. In the monitored series, the diagnoses depended on data recorded on memory tape, or the instantaneous observation of an oscilloscope in a period of great activity precipitated by the alarm system. Cases of ventricular fibrillation may be included in both groups. Cardiac arrest, documented by a sudden cessation of sinus, nodal and ventricular activity was a grave complication in our experience. It is usually associated with massive anteroseptal infarction and frequently follows a sustained period of hypotension and shock with sinus tachycardia. Emergency pacemaker insertion in several patients by direct ventricular puncture has been unsuccessful.
Congestive heart failure was recognized more promptly and treated more successfully in the coronary care unit. It was present in 36 percent of patients and was a major cause of death in 11 of 16 patients dying (69 percent). In the pre-CCU series, 17 of 25 (68 percent) patients with congestive heart failure died, while in the monitored series only 11 of 36 (31 percent) died.
Survival in shock and cardiac arrest was not much improved by continuous coronary care. Table   8 shows that 7 of 12 patients (58 percent) with cardiac arrest died in the post-CCU series while 24 of 26 patients (92 percent) died in the pre-CCU group. Shock was 100 percent fatal in the pre-CCU series and 83 percent fatal in the coronary care unit. 'Deaths in hrackets.
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This study confirms the work of other~,l-~ that mortality in a coronary care unit can be significantly reduced. Recorded mortality in coronary care units has varied from 14 percent to 30 percent.1° Lawrie and associates9ave pointed out that mortality rates vary in relation to the admitting policy of the unit. Lower mortalities occur when admission is delayed while higher rates occur in units with unrestricted admission policies. The 16 percent mortality reported above is representative of a unit which has a completely unrestricted admission policy. At least one bed is available for new infarction cases at all times. The gross mortality in this unit when less restrictive criteria are used to make the diagnosis of acute myocardial infarction is 13 percent. We ascribe this very low mortality rate to several factors. There is immediate access to each bed in the unit. A defibrillator is positioned between each two beds and personnel are instructed to use countershock promptly. A continuous program of nursing and house officer training provides a staff that can manage the emergency situations promptly and efficiently.
The coronary care unit has almost eliminated mortality associated with electrical death, but has had a limited influence on mortality from pump failure. We have maintained an aggressive approach to the treatment of massive myocardial infarction. Transvenous pacing has been very helpful in the control of electrical problems. Bipolar pacemakers (SF and 6F, U. S. Catheter & Instrument Corp., Glens Falls, N. Y.) have been inserted at the bedside percutaneously or by cutdown. We routinely enter a left medial antecubital vein from which the natural curve of the catheter often carries the tip directly to the apex of the right ventricle. Positioning is done by electrocardiographic control. The proper position is confirmed by pacing and monitoring lead I. The paced complex must be left bundle branch block configuration. If a right bundle branch block is noted, it is our experience that the catheter is pacing from the left ventricle through the coronary sinus and cardiac vein. In this instance it must be repositioned into the right ventricle. Only rarely is fluoroscopy required for these maneuvers. Transvenous pacing is used for all cases of second and third degree heart block. With reference to second degree block, we are aware of the view of others12 that the procedure should be restricted to type I1 (Mobitz) atrioventricular block, but we believe that the simplicity and reliability of demand or continuous transvenous pacing adds a factor of safety and control.
Transvenous pacing is used for all patients with persistent ventricular etopic beats or recurrent ventricular tachycardia when these arrhythmias cannot be controlled with the usual antiarrhythmic drugs. It is used in many patients with persistent sinus tachycardia and hypotension who appear to be vulnerable to cardiac arrest or ventricular fibrillation. It is used routinely on all patients who have been resuscitated from an episode of ventricular fibrillation. Rapid pacing at rates of 100 to 140 per minute have prevented recurrent episodes of ventricular fibrillation or cardiac arrest. Contrary to the experience of o t h e r~,~~l l we have had no episodes of ventricular fibrillation associated with pacing.
The coronary care unit has been particularly successful in inferior and lateral myocardial infarction. Mortality in these has been reduced to 10 percent ( P < .02). This type of infarction is less frequently associated with shock, congestive failure and cardiac arrest. Therefore, the benefits of arrhythmia control are fully realized in this group of patients. Anterior and septa1 infarctions, on the other hand, are more difficult to control and have proved more lethal in our hands as well as in other^.^ Analyses of arrhythmias bring out the striking correlation between sinus tachycardia and increased mortality. Sinus tachycardia in myocardial infarction is a sign of myocardial distress. The mortality rate in both groups of patients was close to 50 percent. This simple arrhythmia is a result of the cardiovascular adaptation to lowered cardiac output and was associated in most instances with electrocardiographic changes of extensive infarction. Paroxysmal atrial tachycardia and other supraventricular tachycardias were also associated with a high mortality rate. On the other hand, in the coronary care unit sinus bradycardia, atrial fibrillation and flutter were controlled very successfully. Among 28 patients showing these arrhythmias, there were only two deaths and mortality was no different from patients without documented arrhythmias.
Control of the ventricular arrhythmias, ventricular tachycardia and ventricular premature beats is very successful in the coronary care unit. There were no cases of electrical death. The ventricular arrhythmias were the main arrhythmias found with significantly ( p < 0.01) increased frequency in the coronary care unit as opposed to the pre-CCU era. Both arrhythmias are frequently seen in bursts and may be missed by routine electrocardiography. Mortality associated with ventricular tachycardia was only 14 percent and that associated with ventricular premature beats was 22 percent, and in every instance death was due to pump failure. These figures indicate that ventricular arrhythmias per se are more associated with ventricular irritability than with irreversible myocardial damage. The survival rate in ventricular arrhythmias was significantly better ( p < .05) than the survival rate in sinus and supraventricular tachycardia. It is also important that these ventricular arrhythmias were the ones better documented in the coronary care unit as opposed to the pre-CCU series. The most obvious conclusion to draw from this is that these arrhythmias were lethal in the pre-CCU series.
The increased incidence of thud degree AV block in the monitored unit is also an indication that this arrhythmia probably was present more frequently than recorded in the pre-CCU series, but was associated with early mortality. In the post-CCU series, four deaths in seven cases of third degree AV block attest to the severity of this condition.
When the severe complications of congestive heart failure, shock, and cardiac arrest are evaluated, it is clear that the major advances in coronary care units are achieved in the patient with congestive failure. These patients were recognized promptly and treated. Patients with heart failure were often monitored for extended periods of time until their failure was controlled, and they were considered out of danger. The success in treating congestive failure is reflected by the fall in mortality associated with this complication.
The treatment of cardiogenic shock and cardiac arrest was unsatisfactory in both groups and remains unsatisfactory in coronary care units throughout the world.R These deaths are often associated with ventricular fibrillation. When this occurs, even the most prompt resuscitation measure is usually unsuccessful. The geography of our unit, with a defibrillator next to each bed, allows for prompt defibrillation within 20 seconds of an alarm. Sinus rhythm is often restored without need for cardiac massage or sodium bicarbonate to counteract acidosis. However, in the gravely ill patient with DumD failure, the issue is not decided by the promptness of defibrillation but rather by the extensive loss of cardiac muscle.
SOMNOLENCE AS OMINOUS PRESENTING SYMPTOM
Falling asleep during daytime without intention to do so interferes with usual activities and constitutes a disturbing experience in the life of those engaged in gainful occupations or professions. Such r e c~~r r e n t sleep and waking cycles pose a serious problem which requires medical attention. Apropos of this peculiar proclivity, some thirteen years ago, the striking appellation Pickwickian syndrome appeared in the literature and has become accepted as a fitting and descriptive item of terminology. It derives from the assumption that the fat, sleepy messenger boy, Joe, portrayed by Dickens in the Pickwick Papers belonged in this category. In addition to this type of somnolence, pronounced obesity is likely to be associated with labored respiration, exertional dyspnea, headache, progressive fatigue and periodic breathing. There is more to obesity than the obvious gross augmentation in adipous tissue. There is pronounced fatty infiltration of the intercostal muscles and the diaphragm. Also, there are diffuse atheromatous changes in the p~~lrnonary artery which may b e brought about by pulmonary hypertension due to hypoxia. Cardiac catheterization may reveal pulmonary hypertension. Consequent substantial enlargement of the right ventricle may b e noted before appearance of organic changes in the pulmonary vasc~t-lature. Eventually, cor pulmonale may supervene. Excessive fat tissue over the thorax and abdomen causes mechanical interference with ventilation. Pertinent studies reveal the following: 1) Lowered thoracic wall compliance; 2) Reduced total lung volume; 3) Decreased tidal volume; 4) Alveolar hypoventilation; 5) Diminished expiratory reserve volume and functional residual capacity; 6) Reduced maximum breathing capacity; 7) Increased work of breathing because more energy is needed for ventilatory movements of the chest wall and the diaphragm; 8) Ventilation-perfusion is more uneven than in normal subjects; 9) There is systemic percarbia (respiratory acidosis). T h e latter ma!. I)e an expedient adaptation of the milieu interne to given circumstances; 11) T h e respiratory center may be depressed; 12) There may be secondary polycythemia and increased blood volume. It is of interest that in these individuals the degree of exertional dyspnea does not necessarily correlate to excess body weight nor is there a close correlation I)ehr,een blood nCO., levels and teu-
